Evaluation of cyclic instability of materials according to mechanical properties
Monotonous tension and low cyclic loading are similar by accumulation of plastic strain, therefore the mechanical characteristics can be used for quantitative evaluation of materials. This method was used in the early works of R. Landgraf and A. Romanov. R. Landgraf [2] 
Mechanical and cyclic characteristics and their relationship
Relationship between stress and strain for the cyclic stress strain curve is described by the equation [1] 
welded metal 106 materials (steels and welded metal of alloyed structural steels and 4 aluminium alloys) were tested In Eq. (1) stress and strain are normalized to the stress and strain of proportionality limit, i.e.
;;
According to the test conditions under low cycle loading with limited strain, const k   . Therefore cyclic stress range k S is variable under loading with limited strain (Fig. 1) . The same materials can harden, soften or be stable in dependence on the number of cycles and loading level. 
or the width of hysteresis loop for cyclically softening materials (Fig. 2 )
The width of hysteresis loop for cyclically hardening materials (Fig. 3   -as cyclically hardened [4, 5] .
The values of k  were rejected (marked "x") for semicycles 9 1  k due to unsettled change of cyclic stress strain curves for these semicycles (Figs. 2 and 3) .
In previous works [4] [5] [6] [7] 
